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Maths
09 Jan. 2019 [Session 2:30 PM to 5:30 PM]
RED COLOUR CONSIDER OFFICIAL ANSWER
1. Let a, b and ¢ be the 7", 11" and 13™ terms respectively of a non-constant A.P. If these are also the three

a
consecutive terms of a G.P., then - is equal to :

AT a, b TAT ¢ T FATOR A1 (ST b 3TeR TR 1] 181 ©) & shoer: 7%, 1% qem 13® g 2 | i I o ol

ﬁaﬁ%ﬁéﬁww%aﬁ%w%—

OF @) ()4 @
A3
Sol.  (T,,)" =(T,)(T},)

= (a+10d)" = (a+6d)(a+12d)

=a=-14d

T, a+6d 8

T, a+l2d 2
Question ID : 4165298853

Option 1 ID : 41652934872 Option 2 ID : 41652934871
Option 3 ID : 41652934870 Option 4 1D : 41652934873
2x
2. Let A= {xeR : x is not a positive integer}. Define a function f/: A — R as f(x) = 1 then fis :
(1) not injective (2) surjective but not injective
(3) injective but not surjective (4) neither injective nor surjective

AMT A= {xeR : X U@ g9 YUIiah T8l 5}. Bt £ : A — R 7191 &R & aR¥1fed 8 f(x) = %,Fﬁf@ﬁ:

(1) T Held T8 B | (2) ATBIEH B, TR Thdh! THald ol ¢ |
(3) THH! B, IR TTBIGH Bl el & (4) T THPI & 3MR 7 ATVIED Bl &
A. 3
Sol f(x) = 2x —74 2 f(x)=—0 ~ <0V xeDomain
' x—1 x—-1’ X— )

2
yz—X:>Xy—y=2X:>x:L;aéI+
-1 y—2

So Range can not be R
Question ID : 4165298846
Option 1 ID : 41652934842 Option 2 ID : 41652934844
Option 3 ID : 41652934843 Option 4 ID : 41652934845
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3. The logical statement [~ (~p v q) vV (p AT)] A (~ q AT) is equivalent to :
THATTA A [~ (~pVv Q) V(P AD] A(~qAar) =49 fFas aaded & —

(DPA~qvr 2)(pAr)A~q B pAr~par @A) ~pvr
A. 2

Sol. [~ ~pvq)A(p r)]/\(—q/\r)
=[(p/\ q)v(p :|/\ ~qAT)

=[pr(~avr)]a(~anr)

= pA(~qAr)
=(pAr)A(=q)
Question ID : 4165298875
Option 1 ID : 41652934960 Option 2 ID : 41652934959
Option 3 ID : 41652934961 Option 4 ID : 41652934958
4. The number of all possible positive integral values of a for which the roots of the quadratic equation,

6x% — 11x + o = 0 are rational numbers is :

oL @ I |1 FHIFIT & quties AT @ ¥t R forg fgamedia Fiiavor 6x2 — 11x + o= 0 & a1 uR¥g G

28—
()2 (2)3 (3)4 4)5
A. 2
Sol. =114_r\/121—24(x
12
121 — 24 a Should be perfect square
Soa=3,5,4
Question ID : 4165298848
Option 1 ID : 41652934850 Option 2 ID : 41652934851
Option 3 ID : 41652934852 Option 4 ID : 41652934853
5. The number of natural numbers less than 7,000 which can be formed by using the digits 0, 1, 3, 7, 9
(repetition of digits allowed) is equal to :
311 0,1,3,7,9 @ TANT A (STT 3] DI IIERTAT I Fahdll 7) I8 Sl b arell YTdad |G Sl 7,000 | &4 2,
D AT & —
(1) 374 (2) 250 (3) 375 (4) 372
A. 1

Sol. 4 digit numbers less than 7000 =2 x 5 x 5 x 5 =250
3 digit numbers =4 x 5 x 5
2 digit numbers =4 x 5
Single digit =4
Total numbers = 375
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Question ID : 4165298851
Option 1 ID : 41652934864
Option 3 ID : 41652934863

Option 2 ID : 41652934865
Option 4 ID : 41652934862

6. Ifthe linesx =ay+b,z=cy+dandx=a'z+Db', y=c'z+ d' are perpendicular, then :
IRR@RIx=ay+b,z=cy+ddaMx=a'z+b,y=c'z+d a=aq g, —

(1)ab'+bc'+1=0 (2)cc'+ta+a' =0

3)aa"+c+c'=0 (4)bb'+cc'+1=0

A. 3
x-b y z-d x-b y-d z
Sol = = , - = - = —
a 1 c a c 1
= (ai+3+cl§).(a'i+c'3+1}) =0
=aa +c+c =0
Question ID : 4165298868
Option 1 ID : 41652934930 Option 2 ID : 41652934933
Option 3 ID : 41652934932 Option 4 1D : 41652934931
7. If x =sin™! (sin10) and y = cos™ (cos10), then y — x is equal to :
Ifd x = sin! (sin10) @My = cos (cos10) &, Ay — X W & —
(1) 10 (2) 7w 3)0 4)n
A. 4

Sol.  x=sin" (sin (10)) =37 -10
y=cos ! (cos(10)) =4n— 10
y—X=T7

Question ID : 4165298874

Option 1 ID : 41652934956

Option 3 ID : 41652934954
8. A data consists of n observations

[0 Bopoeeececees

bS] b Teb HAHE H n YETUT X, X,,...

yx L If Z(Xi+ 1)’ =9n and
i=1

Option 2 ID : 41652934957
Option 4 ID : 41652934955

z (x,—1)’ =5n , then standard deviation of this data is :

i=1

afe D (x+1)=9n gor D (x,—1)> =5n a5 aricp<] B A e § —

i=1

()5

A. 1

i=1

2)5

Sol.

Y(x, -1 =5n=Xx?-2%x, + 2.1

3) 7

2

=2X,=n

Z(Xi+1)2 =9n=Yx’ +2Xx, +Z,1}:>in2 —6n
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—\2 2 — —
. — . )X+ —
oo 2(x,-X) :\/le (Zx)X+XX _ [6n-2n+n 5
n n n
x==lio
n
Question ID : 4165298871
Option 1 ID : 41652934943 Option 2 ID : 41652934944
Option 3 ID : 41652934942 Option 4 ID : 41652934945
. x([x]+|x )sin[x]
9. For each xeR, let [x] be the greatest integer less than or equal to x. Then lggl x| is equal
to

X([x]+| x )sin[x]

T xR & foTY, AT [x] b FEr QUi B S X o T 312rd1 SO A 8, a1 1im

X0 | X |
8
(H1 (2)—sin 1 3)o0 (4)sin 1
A. 2
Sol. }llir(} —h(—1+1}i)sm(—1) =—sinl
Question ID : 4165298855
Option 1 ID : 41652934881 Option 2 ID : 41652934880
Option 3 ID : 41652934879 Option 4 1D : 41652934878

/3

tan© 1
—d0=1-—,(k>0 o
10. If ! m NG ( ),then the value of k is :

" tan0

1
e | ——=d0=1-—,(k>0 qEE—
'([\/2ksec6 \/2’( g )%,Fﬁk?b‘r 8

(D1 (2)4 (3)2 “4) 5
A. 3

Sol. itan@de j- tan 0.sec0dO
0 0

\/stece - \/ﬁ\/secesece

secO =t

2 dt 1 (=2 1 1
- e (242)=1-—
[
=k=2
Question ID : 4165298860
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Option 1 ID : 41652934899 Option 2 ID : 41652934900

Option 3 ID : 41652934898 Option 4 ID : 41652934901

11.  Letz, be aroot of the quadratic equation, x>+ x + 1 =0.If z=3 + 6i z}' —3iz;’, then arg z is equal to
H1 fob feremeiig aeiiRor x2 + x + 1 =0 b1 b Yol z, 8 AR 2z =3 + 61 7' —3iz, & BIUD z (arg z) SRR
2 —

T T n

(1) 3 () 2 (3)0 4) 5

A. 2

Sol.  x?+x + 1 =0 has the roots w, w? w is imaginary cube root of unity

z=3+61ws -3iw”

z=3+61—-31=3+3i1

3 i
arg (z) = tan! (gj = (Zj

Question ID : 4165298847

Option 1 ID : 41652934848 Option 2 ID : 41652934846
Option 3 ID : 41652934849 Option 4 ID : 41652934847
12. An urn contains 5 red and 2 green balls. A ball is drawn at random from the urn. If the drawn ball is

green, then a red ball is added to the urn and if the drawn ball is red, then a green ball is added to the urn;
the original ball is not returned to the urn. Now, a second ball is drawn at random from it. The probability
that the second ball is red, is :

T Holel H 5 el TA1 2 B 37G B | 59 Herel H A G201 U 15 el T8 | If Farel! T8 38 891 3, A Horel
H U el 37Q STell Sl § a2 A Harell 718 7€ a1a 8, O dorel § U 89 3iQ Slell Wil &, Stdfd Harell 18
g aTfoRT =72 STell AT | 319 3AH A AIGT8AT U gad) 3 Aarell 18, A1 39 g 3ig & oTdl 81 ol Wi

g —

[ 26 o2 N o2

()49 ()49 ()49 ()49
A. 2

6R o —R 6
RO

SR

Sol. 26

& 4R
L2 —R L

3G

pE)=2x8.3,2
7777777

49
Question ID : 4165298872
Option 1 ID : 41652934948 Option 2 ID : 41652934949
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Option 3 ID : 41652934946 Option 4 ID : 41652934947

13. The area of the region A= {(x,y): 0 <y<x|x|+ 1 and — 1 <x < 1}in sq. units, is :
STA={(X,y):0<y<x[x|+1TM—1<x<1} P SHSA H &ThA & —

1 2 4
(1) 3 @) 3 (3) 3 (4)2
A. 4

Sol. A={x,y):0<y<x|x|+land-1<x<1}
for0<x<1=0<y<x*+1

\/
_1(‘ I

-1<x<0=0<y<x>+1

A=:|0Al(—x2 +1)dx=j)‘(x2 +1)dx

A:%+i:2
33
Question ID : 4165298861
Option 1 ID : 41652934903 Option 2 ID : 41652934902
Option 3 ID : 41652934904 Option 4 ID : 41652934905

14.  Ifthecircles x> +y?— 16x - 20y + 164 =r?and (x —4)* + (y — 7)* = 36 intersect at two distinct point, then

I g x* + y? — 16x - 20y + 164 = 12 TA1 (x — 4)> + (y — 7)* = 36 & a1 fagaiil W @red &, a1
(Hr>11 @)r=11 3)1<r<l11 @)o<r<l1
A. 3
Sol.  (x—8)*+(y—-10)?=r?
(x—4)7+(y-77=36
|r1_r2|<clcz<r1 tr,
f—6|<5<r+6

1 <r<Il
Question ID : 4165298865
Option 1 ID : 41652934921 Option 2 ID : 41652934920
Option 3 ID : 41652934918 Option 4 ID : 41652934919

15. Letf: [0, 1] = R be such that f{xy) = f(x). f(y), for all x, y € [0, 1], and f{0) = 0. If y = y(x) satisfies the

d 1 3
differential equation, —Z = f(x) with y(0) = 1, then Y(ZJ + Y(Zj is equal to :

A f: [0, 1] > RgAUSR 2 b afi x, y € [0, 1] & oW fixy) = AAx). Ay) BaAA0) = 0 B 1 TR y = y(x)
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1 3
JTqdH AHHRT j—i=f(x)aﬁﬂﬁem%aﬁ?y(0)= 12 Y(Zjﬂ’(zj TR B

()5 2)3 3)2 4) 4
A. 2
Sol.  f(xy)=1(x). f(y)

f(0)=1asf(0) # 0

dy
= —_— :1
= f(x)=1, i

=>y=xtc=>c=1
>y=x+1

1 3) 1 3
=Sy|l— |ty = |==+]1+=+1=3
Y@ Y@ PR

Question ID : 4165298862

Option 1 ID : 41652934909 Option 2 ID : 41652934907
Option 3 ID : 41652934906 Option 4 ID : 41652934908
X z
16. The equation of the plane containing the straight line 3" % =7 and perpendicular to the plane containing
the straight lines =~ === and =2 =~ is:
e straight lines —="r=~ and -, 5 s
X 'y z : Xy z
T U AT bl FHIBRYT, f7 oR Y@ 232 Rerd & T2 1 Uab 1= e T Y@ 3 7
xX_y_ 2 ' _
1273 Rerd 8, & dgad &, 8

()x+2y-2z2=0 (2)x—-2y+z=0 3)3x+2y—-3z=0 (4) 5x+2y—4z=0
A. 2

xX_y_zx_Y_Z
Sol 37472 3
f/
\/x:y:z
2 3 4
i j ok
i =3 4 2/=i@8)—-j-10k
4 2 3 Perpendicular vector of both lines

normal vector of required plane aj + bj+ ck

8a—b—-10c=0 N a _—b_ c
2a+3b+4c=0[ 26 52 26
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equation of plane (x) -2y +z=10
Question ID : 4165298869
Option 1 ID : 41652934934 Option 2 ID : 41652934936

Option 3 ID : 41652934935 Option 4 ID : 41652934937
17.  If the system of linear equations

x—4yt7z=¢g

3y—5z=h

-2x+5y-9z=k

is consistent, then :

Il IRgp THHRT b

x—4yt7z=¢g

3y—5z=h

-2x+5y-9z=k

I (consistent) B @I

()g+h+2k=0 (2)2g+h+k=0 B3)g+h+k=0 4)g+2h+k=0
A. 2

1 4 7
s A=l0 3 -5=0
2 5 9
g 4 7
Ac=h 3 S5|=-2g-h-k=0 _ . ;1 —p
k 5 -9

Question ID : 4165298850
Option 1 ID : 41652934860 Option 2 ID : 41652934858
Option 3 ID : 41652934861 Option 4 ID : 41652934859

18. Let §:i+j+\/§12,6:b1§+b23+\/§12 and E:5{+}+\/§f< be three vectors such that the projection
vectorof b on a is a.If a+b is perpendicular to ¢, then |b| is equal to :
HF a=i+j+v2k,b=b,i+b,j+2k and ¢ =5i+j+2k T ARAEF b F1 a Wuaw Ak a
2R a+b, AR ¢ S AIIA L, AN || WEARE —

(1) 6 (2) V32 3) V22 44
A. 1

Sol.  (@+b)L(g)

=(d+b)E=0 = (1+b)+(1+b)+4=0=5b +b,+10=0

Projection of b on 5:{ a.b ]ﬁ =a

af

—db=|da[’=b,+b,+2=4=b, +b, =2
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b,=-3,b,=5
b=-31-5j++2k
1bl=v9+25+2=6

Question ID : 4165298870
Option 1 ID : 41652934938
Option 3 ID : 41652934940

Option 2 ID : 41652934941
Option 4 ID : 41652934939

19. Let A (4, —4) and B (9, 6) be points on the parabola, y*> = 4x. Let C be chosen on the arc AOB of the

parabola, where O is the origin, such that the area of AABC is maximum. Then, the area (in sq. units) of

AACB, is :

AT A (4, —4) T B (9, 6) T Waerd y> = 4x &R Rerd 1 fag B | A1 Raer™d & ama AOB (@1 O 7 a5 B)
R Rerd o fag C 39 Y&R A1 11 {6 AABC &7 &%l 31fdad 2, @1 AACB &1 8% (I SHea ) ©

1 1
30— 31=
(1) 302 @) 315
A, 2
142 2t 1
sol. A=y[0 61
4 -4 1

A=10(E—t-6)

B(9,6)
%
C
O >
@@ %
A
@4

dA

—=0=(2t-1)=0
" (2t-1)
t= Lo 110 _col2120
2 4 2 4
1 d’A

for t=—, <0
T e

Question ID : 4165298866
Option 1 ID : 41652934923
Option 3 ID : 41652934925

3
(3)315 4) 32

Option 2 ID : 41652934922
Option 4 ID : 41652934924

20.  Let the equations of two sides of a triangle be 3x — 2y + 6 = 0 and 4x + 5y — 20 = 0. If the orthocentre
of this triangle is at (1,1), then the equation of its third side is :
AT U S D1 T Y131 & FHIHR0T 3X — 2y + 6 = 0 AT 4x + 5y — 20 = 0 T | I 39 B3 &1 daa= (1,1)
R B, AT 39! TRIRI YT BT FHIDBROT & —

(1) 26x—122y—1675=0

(2) 122y +26x + 1675=0
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(3) 122y —26x —1675=0 (4)26x + 61y +1675=0
A. 1
A
E
Sol. F
B C

Equation of AB - 3x -2y +6=0

Equation of AC —» 4x + 5y —-20=0

Equation of BE —» 2x +3y—-5=0

Equation of CF —» 5x —4y—-1=0

find Band C

= Equation of BC is 26x — 122y = 1675
Question ID : 4165298864
Option 1 ID : 41652934915 Option 2 ID : 41652934917
Option 3 ID : 41652934914 Option 4 ID : 41652934916

3
1-t°
21. The coefficient of t* in the expansion of ( 1 j is :

(1) 15 (2) 14 3) 12 (4) 10

Sol.  (1-t° (-1
=(1-t¥=-3t+3t"?) (1-1t)3
coefficient of t* in (1 —t)7®
3+4—1C4= 6C2 = 15
Question ID : 4165298852
Option 1 ID : 41652934868 Option 2 ID : 41652934869

Option 3 ID : 41652934866 Option 4 ID : 41652934867

22. A hyperbola has its centre at the origin, passes through the point (4,2) and has transverse axis of length
4 along the x-axis. Then the eccentricity of the hyperbola is :
U AR BT s ol fa=g U= 2 21 I8 =5 (4,2) 9 Bl ST 2 AR SHBT AU (transverse) Hel, X-37&1
@ rgfa & foas! =g 4 2 a1 399 J1fuRae™ &1 Il (eccentricity) & —

3 2
1) 5 ) V3 ()2 SN
A 4
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\
Sol. / \\

X2 2
-2r=1

a- b
2a=4=a=2

Passes through (4, 2)

(4,2)

2 2
XY oyt oiope2d
£ b b 3

2
e=—=

V3
Question ID : 4165298867
Option 1 ID : 41652934929 Option 2 ID : 41652934926
Option 3 ID : 41652934928 Option 4 ID : 41652934927

23.  Let f be a differentiable function from R to R such that ‘f(x)—f(y)‘ <2|x- y|% forall x, yeR.If
f(0) = 1 then j; f?(x)dx is equal to :
AT £ : R — R U& VT 3@@ag %o 2, 6 a1 x, yeR & forg ‘f(x)—f(y)‘£2|x—y|% & | afe

f0) =1 R [ £ (x)dx awmav @ -

|

(D1 2)0 (3) ) 4)2
A1
Sol. ‘M <2fx-yp

X-y

Whenx >y

Py <0 = Py) =0 = fiy) =

= f(x)=1

1
J';fZ(X)dX:_([l.dx=l

Question ID : 4165298858

Option 1 ID : 41652934891 Option 2 ID : 41652934890
Option 3 ID : 41652934892 Option 4 ID : 41652934893
24, If both the roots of the quadratic equation x2 —mx + 4 = 0 are real and distinct and they lie in the interval

[1,5], then m lies in the interval :

Matrix JEE Academy : Piprali Road, Sikar Ph. 01572-241911, Mob. 97836-21999,97836-31999 11
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S fgard FHIDHRU x> — mx + 4 = 0 & SFI ol IR AT 19 & AR 9 3Faxred [1,5] 7 Rerd g, a1 m 15749
3T # Rerd g, a8 8 —

(1) 3.4) (2) (5.6) (3) (-54) 4) (4.5)

A. 4

Sol. xX*-mx+4=0,D>0=>m*-16>0=>m>4, m<-4

f(1)>0=5-m>0=>m<5

29
f(5)>0=29-5m>0= m<—

\/
1\ ¢

1<£<5:>1<%<5:> 2<m<10

2a
Som e (4, 5)
Question ID : 4165298857
Option 1 ID : 41652934887 Option 2 ID : 41652934889
Option 3 ID : 41652934886 Option 4 ID : 41652934888
e' e 'cost e 'sint
’5 I A=|e" —-e'cost—e'sint —e 'sint+e " cost then A is -
e' 2e 'sint —2e ' cost
(1) invertible only if t= 7t (2) not invertible for any t € R
T
(3) invertible for all t e R (4) invertible only if t = )
e' e ' cost e 'sint
m‘éA: e —e'cost—e'sint —e'sint+e cost STA -
e' 2e 'sint —2e'cost
(1) P 8, A t= 11 © | (2) feAI 0 t e R @ folg IHHNT T8I © |
T
(3) T teR & foy FpA A & | (4)cgcshHU‘|\|u%,cqua‘sr,\_rreft=E =
A. 3
1 cost sin t
Sol |Aj=e'|l —cost—sint —sint+cost
1 2sint —2cost
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1 cost sin't
R, >R,-R,R; >R, -R, =0 —cost—sint -2sint+cost
0 2sint—cost —2cost—sint
= (2 cost + sint)? + (2sint — cost)?
|Al=5
So A is invertible for all t € R
Question ID : 4165298849

Option 1 ID : 41652934854 Option 2 ID : 41652934857
Option 3 ID : 41652934856 Option 4 ID : 41652934855
26. Let S be the set of all triangles in the xy-plane, each having one vertex at the origin and the other two

vertices lie on coordinate axes with integral coordinates. If each triangle in S has area 50 sq. units, then
the number of elements in the set S is :

AT S, xy-aa 4 Rerd VAl 91 Byl o1 wead g RSt g 9 9t fd=g o) 8 e g &1 2y fRaene s
R 2 a1 5= e guifer 2 | afe S @ udia iyt &1 % 50 a° ST 8, O Iead S @ Jraual &

& B —

(1) 18 2) 36 (3) 32 (4) 9
A. 2
Sol. . A 1;\

A:%|ab = 50=>ab =100

Prime factorisation of 100 = 22 x 52

total divisiors=3 x3=9

So total elements in S =9 x 4 =36
Question ID : 4165298863

Option 1 ID : 41652934911 Option 2 ID : 41652934912
Option 3 ID : 41652934913 Option 4 ID : 41652934910
? T
27. If x =3 tan t and y = 3 sec t, then the value of i at t:Z 1s
X
T d’y
Idx=3tantTAMy =3 sect?,al t:Z W3 PHIAF T —
X
1 1 3 1
Oy @5 SN 3%
A. 1
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Sol.  y—xt=9= 2y -2x=0 (d_yj -
. y dx » Ldx =T

=Z_3><\/§

d’y dyjz

=>y—+|—| -1=0
ydx2 (dx

d’y 2 1 1

- = = =
dx> 3(ﬁ) 3242 62
Question ID : 4165298856
Option 1 ID : 41652934883 Option 2 ID : 41652934882
Option 3 ID : 41652934885 Option 4 ID : 41652934884
9(12+22+32) 12(12+22+32+42)

15(1+2° +....+5%)
28. The sum of the following series 1+ 6 + - + 5 + T

up to 15 terms, is :

9(12+22+32) 12(12+22+32+42) 15(12+22+....+52)
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Question ID : 4165298854
Option 1 ID : 41652934874 Option 2 ID : 41652934876
Option 3 ID : 41652934875 Option 4 1D : 41652934877
29. If 0<x< g, then the number of values of x for which sin x —sin 2x +sin 3x =0, is :
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Sol.  sinx +sin3x —sin2x =0

= 2sin2x.cosx — sin2x = 0 = sin2x (2 cosx — 1) =0

= cosx = 1/2 sin2x =0
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Question ID : 4165298873
Option 1 ID : 41652934950 Option 2 ID : 41652934952
Option 3 ID : 41652934953 Option 4 ID : 41652934951

f(x) = 5x% +7x° d . B .
30.  Iff(x)=] m x,(x 20) and f(0) = 0, then the value of f(1) is :
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Question ID : 4165298859
Option 1 ID : 41652934896 Option 2 ID : 41652934897
Option 3 ID : 41652934895 Option 4 ID : 41652934894
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